A novel aerobic, Gram-stain-positive, motile, moderately halophilic and coccoid bacterial strain, designated LCB217 T , was isolated from a saline-alkali soil in north-western China and identified using a polyphasic taxonomic approach. Growth occurred with 3-15 % (w/v) NaCl (optimum 3-5 %), at 10-45 C (optimum 30 C) and at pH 7.0-9.0 (optimum pH 9.0). Strain LCB217
, Planococcus maitriensis S1
T and Planococcus salinarum ISL-16 T were 29.5, 38.1 and 39.5 %, respectively. On the basis of the phenotypic, phylogenetic and genomic data, strain LCB217
T represents a novel species of the genus Planococcus, for which the name Planococcus salinus sp. nov. is proposed. The type strain is LCB217
T (=CGMCC 1.15685 T =KCTC 33861 T ).
The genus Planococcus was originally proposed by Migula [1] to accommodate Gram-stain-positive, aerobic and motile cocci of the family Planococcaceae in the phylum Firmicutes. Following the recognition of Planomicrobium as a separate genus [2] , Planococcus okeanokoites [3] , Planococcus mcmeekinii [4] , Planococcus stackebrandtii [5] , Planococcus alkanoclasticus [6] and Planococcus psychrophilus [7] were transferred to the genus Planomicrobium [8] , and Planococcus halophilus [9] was reclassified as Marinococcus halophilus [10] . At the time of writing, the genus Planococcus comprised 12 species with validly published names (http://www.bacterio.net/index.html): Planococcus citreus [11] , Planococcus kocurii [12] , Planococcus antarcticus [7] , Planococcus maritimus [13] , Planococcus rifietoensis [14] , Planococcus maitriensis [15] , Planococcus columbae [16] , Planococcus donghaensis [17] , Planococcus salinarum [18] , Planococcus halocryophilus [19] , Planococcus plakortidis [20] and Planococcus faecalis [21] . In addition, the names of two further species, Planococcus versutus and Planococcus ruber, have recently been validly published along with descriptions in the International Journal of Systematic and Evolutionary Microbiology [22, 23] . In the present study, a novel moderately halophilic bacterium, designated strain LCB217 T and closely related to the genus Planococcus, was obtained from a saline-alkali soil and the exact taxonomic position of this novel strain was determined based on the data from a polyphasic taxonomic characterization.
Strain LCB217
T was isolated from a saline-alkali soil taken in Jade Gate Pass, Gansu Province, China. For isolation, a saline-alkali soil sample, suspended in 0.9 % (w/v) sterile saline solution, was spread by the standard dilution-plating technique on a modified saline agar medium containing, per litre, 7.5 g casein peptone, 100 g NaCl, 10 g yeast extract, 1.5 ml MS mixture (0.05 g each of betaine, proline, glycine, D-sorbitol and glutamate, added to 1000 ml H 2 O), 20 g agar (adjusted to pH 8.0 with HCl/NaOH) and then incubated at 37 C for 3 days. Single colonies on the plates were picked and purified by transferring them onto fresh Luria-Bertani (LB) agar medium with 10 % (w/v) NaCl (containing, per litre, 100 g NaCl, 10 g tryptone, 5 g yeast extract and 20 g agar, pH 8.0). After preliminary 16S rRNA gene sequence analysis, one of the moderate reddish-orange-coloured colonies was selected for further characterization. The isolate was preserved both on LB medium slants containing 10 % (w/v) NaCl at 4 C and in suspensions in 20 % (v/v) glycerol at À80
C. For comparative purposes, three reference strains, Planococcus plakortidis AS/ASP6 (II)
T , Planococcus maitriensis S1
T and Planococcus salinarum ISL-16 T were obtained from the German Collection of Micro-organisms and Cell Cultures (DSMZ) and the Korean Collection for Type Cultures (KCTC), respectively.
Cell morphology and size was determined by scanning electron microscope (JSM-7500F; JEOL) using cells in the exponential growth phase after incubation on LB medium with 5 % (w/v) NaCl. The Gram reaction was performed as described by Smibert and Krieg [24] . Motility was examined by stab-culture in semi-solid medium according to the method of Gerhardt et al. [25] . Salt tolerance tests were carried out by growing the cells in LB medium with different concentrations of NaCl C (at pH 8.0) and at pH 4-11 at intervals of 1 pH unit (at 30 C). The pH values of the medium were obtained using the buffer systems described by Xu et al. [26] . Bacterial concentration was measured as optical density at 600 nm using an UV-1100 spectrophotometer (MAPADA).
Oxidase activity was tested using 1 % (w/v) tetramethyl-pphenylenediamine, and catalase activity was detected by assessing bubble production with 5 % (v/v) H 2 O 2 . Nitrate reduction, H 2 S production from L-cysteine, methyl red and Voges-Proskauer tests, indole production and hydrolysis of starch, cellulose, urea, gelatin, Tween 20, Tween 60 and Tween 80 were carried out as recommended by Smibert and Krieg [24] and Mata et al. [27] . Acid production from various carbohydrates was examined in liquid LB medium using a phenol-red base supplemented with 1 % (w/v) carbohydrate. Other enzyme activities and the ability to utilize various carbon compounds as sole carbon sources were assayed using the API ZYM (BioM erieux) and Biolog Gen III MicroPlates according to the manufacturers' instructions. Susceptibility to antibiotics was tested using the diffusion agar method [27] on LB plates with antibiotic discs containing the following (g per disc unless otherwise stated): amikacin (30), ampicillin (10), carbenicillin (100), cefazolin (30) , cefoperazone (75), cefradine (30) , ceftazidime (30) , ceftriaxone (30) , cephalexin (30) , doxycycline (30) , erythromycin (15), gentamicin (10), kanamycin (30) , minocycline (30) , neomycin (30) , oxacillin (1), penicillin (10 U), piperacillin (100) and tetracycline (30) .
Isoprenoid quinones were analysed by reversed-phase HPLC [28] using the quinones of the reference type strains as standards after extraction from 0.1 g freeze-dried cells by chloroform/methanol extraction (2 : 1, v/v) and purification by TLC. The polar lipids were extracted from 1 g freezedried cells using methanol/chloroform/saline extraction (2 : 1 : 0.8, by vol.) as described by Kates et al. [29] and separated in the first direction with a mixture of chloroform/ methanol/water (65 : 25 : 4, by vol.), followed by chloroform/acetic acid/methanol/water (80 : 15 : 12 : 4, by vol.) in the second direction. For the presence of lipids, the following detection reagents were used by spraying individual plates: molybdophosphoric acid, ninhydrin, molybdenum blue, Dragendorff, a-naphthol and anisaldehyde. The purified cell-wall peptidoglycan amino acids were extracted (4 M HCl, 100 C, 16 h) and determined by using an amino acid analyser (A300; MembraPure) according to the manufacturer's instructions. For the analysis of cellular fatty acids, cells of strain LCB217
T and the three reference strains were cultivated aerobically on a modified tryptose soya agar (TSA) medium (containing, per litre, 15 g tryptone, 5 g soya, 30 g NaCl and 20 g agar, pH 7.5) at 28 C for 18 h. Fatty acid methyl esters were prepared according to the method of K€ ampfer and Kroppenstedt [30] and identified by gas chromatography/mass spectrometry (Trace DSQII; Thermo Fisher) as described by Xiang et al. [31] . The compounds were analysed using the NIST 05 database (NIST Mass Spectral Database; National Institute of Standardization and Technology). To confirm the results, the experiments were carried out in triplicate.
Genomic DNA from strain LCB217 T was extracted as described by Li et al. [32] , and the 16S rRNA gene was amplified by using a PCR with primers 27F (5¢-GAGTTT-GATCCTGGCTCAG-3¢) and 1492R (5¢-ACGGCTAC CTTGTTACGACTT-3¢). Sequencing reactions were performed by Shanghai Sangon (Shanghai, China) using the dideoxy chain-termination method with an ABI 3730XL (Applied Biosystems). An almost-complete 16S rRNA gene sequence (1521 bp) of strain LCB217
T was obtained and compared with reference sequences available from the EzBioCloud server (https://www.ezbiocloud.net/) [33] and the NCBI's BLAST search (http://blast.ncbi.nlm.nih.gov/Blast. cgi) [34] . Phylogenetic trees based on neighbour-joining [35] , maximum-likelihood [36] and maximum-parsimony [37] algorithms were reconstructed with the program MEGA 5.2 [38] . Bootstrap values were evaluated based on 1000 replications [39] , and evolutionary distances were calculated using Kimura's two-parameter model [40] . The genomic DNA G+C content was determined with the thermal denaturation (T m ) method [41] 
Cells of strain LCB217
T were Gram-stain-positive, aerobic, motile cocci, 0.6-1.0 µm in diameter (Fig. S1 , available in the online version of this article). Colonies on the surface of LB agar medium containing 5 % (w/v) NaCl were circular, smooth, opaque, convex, 1-2 mm in diameter and moderate reddish-orange in colour after being cultured at 30 C for 72 h. Growth of strain LCB217 T was found to occur with 3-15 % (w/v) NaCl (optimum 3-5 %), at 10-45 C (optimum 30 C) and at pH 7.0-9.0 (optimum pH 9.0). The isolate was oxidase-and catalase-positive. Cells of strain LCB217
T were sensitive to amikacin, ampicillin, carbenicillin, cefazolin, cefoperazone, cefradine, ceftazidime, ceftriaxone, cephalexin, 
Assimilation of: doxycycline, erythromycin, gentamicin, kanamycin, minocycline, neomycin, oxacillin, penicillin, piperacillin and tetracycline. Differential characteristics of strain LCB217 T and other closely related members of the genus Planococcus are presented in Table 1 , and other detailed physiological and biochemical characteristics are mentioned in the species description.
The predominant menaquinones of strain LCB217
T were MK-7 and MK-8, in agreement with most other members of the genus Planococcus [12] . The polar lipid pattern found in cells from strain LCB217
T consisted of diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, phosphatidylcholine, one unidentified phospholipid, one unidentified aminophospholipid and one unidentified lipid (Fig. S2) . The cell wall of strain LCB217
T contained lysine, glutamic acid and alanine (Fig. S3) , indicating type A4a (L-Lys-D-Glu) as described by Schleifer and Kandler [44] . This result shows that strain LCB217
T has an identical cellwall peptidoglycan type (L-Lys-D-Glu) to species of the genus Planococcus, whereas species of the genus Planomicrobium, except for Planomicrobium koreense, have cell-wall peptidoglycan based on L-Lys-D-Asp [2] . The detailed cellular fatty acid profiles of strain LCB217
T and the closely related type strains of species of the genus Planococcus are displayed in Table 2 . Although the compositions of the fatty acids were similar, the proportions in strain LCB217
T were different from those in its closest phylogenetic relatives. The major fatty acids of strain LCB217
T were anteiso-C 15 : 0 (28.9 %), iso-C 14 : 0 (24.1 %) and iso-C 16 : 0 (19.3 %).
Analysis of the 16S rRNA gene sequence indicated that strain LCB217
T was closely related to the type strains Planococcus plakortidis AS/ASP6 (II) T (98.2 % similarity), Planococcus maitriensis S1 T (97.7 %) and Planococcus salinarum ISL-16 T (97.2 %). All three phylogenetic trees exhibited that strain LCB217
T formed a separate lineage within the Planococcus clade. Fig. 1 shows the positions of strain LCB217
T and related species according to the neighbourjoining algorithm. In addition, at positions 183 and 190 (Escherichia coli numbering), the 16S rRNA gene of strain LCB217
T contained the signature nucleotides of the genus Planococcus (T and A), rather than the C and G nucleotides characteristic of the genus Planomicrobium [8] . The genomic DNA G+C content of strain LCB217
T was 49.4 mol%. DNA-DNA relatedness values between strain LCB217
T and the type strains of Planococcus plakortidis AS/ASP6 (II)
T and Planococcus salinarum ISL-16 T were 29.5±3.7, 38.1±3.6 and 35.9±3.8 %, which were well below the 70 % threshold value recommended for the delineation of bacterial species [45, 46] .
In conclusion, the characteristics of the novel isolate are consistent with the description of the genus Planococcus according to morphological, biochemical and chemotaxonomic properties. However, there are several differences between strain LCB217
T and closely related species of the genus Planococcus. On the basis of phenotypic, chemotaxonomic and phylogenetic characteristics, it is evident that strain LCB217
T represents a novel species of the genus Planococcus, for which the name Planococcus salinus sp. nov. is proposed.
DESCRIPTION OF PLANOCOCCUS SALINUS SP. NOV.
Planococcus salinus (sa.li¢nus. N.L. masc. adj. salinus belonging or pertaining to salt).
Cells are Gram-stain-positive, aerobic, moderately halophilic, motile cocci, 0.6-1.0 µm in diameter. Colonies on LB are circular, smooth, opaque, convex, 1-2 mm in diameter and moderate reddish-orange in colour after incubation for 3 days at 30 C. Grows with 3-15 % (w/v) NaCl (optimum 3-5 %), at 10-45 C (optimum 30 C) and at pH 7.0-9.0 (optimum pH 9.0). Positive for oxidase, catalase, indole production and nitrate reduction, but negative for H 2 S production from L-cysteine and methyl red and Voges-Proskauer tests. Tween 20, Tween 40 and Tween 60 are hydrolysed, but cellulose, gelatin, starch, Tween 80 and urea are not hydrolysed. Does not produce acid from glucose, sucrose, fructose, maltose, D-sorbitol, cellobiose, trehalose, D-mannitol or D-galactose. With the API ZYM system, positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, cystine arylamidase, valine arylamidase and a-chymotrypsin, and weakly positive for lipase (C14), trypsin, acid phosphatase and naphthol-AS-BI-phosphohydrolase, but negative for a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, b-glucosidase, N-acetyl-bglucosaminidase, a-mannosidase and a-fucosidase. In the The type strain, LCB217 T (=CGMCC 1.15685 T =KCTC 33861 T ), was isolated from a saline-alkali soil of Jade Gate Pass, Gansu Province, China. The DNA G+C content of the type strain is 49.4 mol%. 
